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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for making a position-selectively hydrophilized 
part on the surface of a fluorine-based polymer molding. 

SOLUTION: This method for modifying the surface of a fluorine-based polymer molding is 
characterized in that a fluorine-based polymer molding is irradiated with a vacuum ultraviolet 
fluorine laser of 157 nm wavelength in the presence of water or steam having £20 MQ.cm electric 
resistivity to hydrophilize the surface of the fluorine-based polymer molding. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface treatment approach of the fluorine system macromolecule mold-goods front face 
characterized by irradiating vacuum-ultraviolet fluorine laser with a wavelength of 157nm, and making 
fluorine system macromolecule mold goods carry out hydrophilization of the front face of these 
macromolecule mold goods to the bottom of existence of the water of 20 or less M omega-cm of electrical 
resistivity or a steam. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 12/7/2006 



JP,2002-146066,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface treatment approach of fluorine system 
macromolecule mold goods. If it says in more detail, a surface structure property and functionality are raised 
without this invention's irradiating vacuum-ultraviolet fluorine laser in the system containing water (steam), 
and leaving impurities, such as residue, to a macromolecule front face, and it is related with the new surface 
treatment approach to which hydrophilization only of the laser radiation front face is carried out 
regioselectively. 
[0002] 

[Description of the Prior Art] Examination is advanced actively [ the macromolecule surface reaction using 
the excimer laser which oscillates the high intensity pulsed light of an ultraviolet area ] from a foundation 
and applied both sides as surface treatment and a surface treatment method with a precise polymer. 
Thermally [ the fluorine system polymer represented by especially polytetrafluoroethylene ] and chemically, 
although it is [ stability ] widely interested highly industrially, however since surface free energy is very 
low, a front face shows water and oil repellency, and has the present condition that a surface adhesive 
property is bad and the applicable field is restrained. Therefore, in order to raise a surface adhesive property, 
with many properties of the mold goods itself maintained, introducing a polar group by various surface 
treatment methods is examined, this invention persons reported the surface treatment approach 
(JP, 1966682,B (patent public notice Taira No. 005773 [ 07 to ])) of the fluorine system macromolecule 
mold goods by excimer laser exposure until now. This is the technique of carrying out hydrophilization of 
the mold-goods front face by the exposure of an ArF excimer laser or a KrF excimer laser to the bottom of 
existence of hydrazines. However, it was a problem to use for the handling on activity insurance as a reagent 
the hydrazines which have cautions by this approach. 

[0003] moreover, in addition to this, as a surface treatment technique of the fluorine system polymer using 
an ultraviolet excimer laser The approach using a silicon derivative etc. (Kasai et al., JP,07- 179636, A), the 
approach (Murahara et al. and JP,06-329818,A --) using a boron derivative etc. the [ JP,06-293837,A and 
periodic table ] - the approach (Okada et al. --) using the metal belonging to II group etc. The approach 
(Nishii et al., JP,07-207049,A) using JP,06-240026,A, an aromatic series system ultraviolet absorption 
compound, etc., the approach (Goshiki, JP,06-220229,A) using the fluororesin which mixed the powder of a 
boron derivative, etc. are mentioned. Since such technique does not have absorption of a fluorine system 
polymer in the wavelength of an ultraviolet excimer laser, while having absorption on this wavelength, laser 
radiation is performed in the condition of having made the reagent which can reform a polymer front face 
effectively living together, however, in these approaches, cautions sufficient in giving a physical damage for 
the handling by reagents are required for a giant-molecule front face - etc. ~ there was a problem. In recent 
years, research of the surface treatment technique using vacuum-ultraviolet light with a wavelength of 
190nm or less is activating with development of the new light source. There is an approach (Tsutsui, JP,09- 
188773,A) using an exposure (Kasai, JP,08- 165369, A) in the approach (Hiramoto et al., JP,07-179629,A) 
using water as a technique which reformed the front face of a fluorine system polymer using the xenon 
excimer lamp with a wavelength of 172nm, the approach (Hiramoto et al., JP,07-179628,A) using a boron 
compound water solution, and atmospheric air, and a condensation layer etc. By these approaches, after C-F 
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association of a fluorine system polymer surface layer is cut and a polymer front face is first activated by 
vacuum-ultraviolet light exposure, it is stated that surface treatment advances. 

[0004] However, by the approach using these vacuum-ultraviolet-radiation lamp, there is a fault of neither 
the exposure of long duration being the need in order to acquire the target reforming property, since the 
reinforcement of the light source is weak, nor regioselective surface treatment being made. Moreover, the 
surface treatment approach using reagents and particles, such as an approach (****, JP,06-279590,A) using 
an alcoholic water solution etc. as a technique which reformed the front face of a fluorine system polymer, 
and an approach (Eguchi et al., JP, 1 0-24927 1 ,A) using a silica particle, is mentioned by fluorine laser 
radiation with a wavelength of 157nm. After C-F association of a resin surface layer is cut and a polymer 
front face is activated by fluorine laser radiation, it is said that surface treatment advances. On the other 
hand, research is advanced into a vacuum or inert gas, and, as for research of micro processing using 
vacuum ultraviolet laser, the ceramics (Ohara et al., JP,09-048684,A), an oxide thin film (Kitahara et al., 
JP,09-048698,A), hydrofuge and an oil-repellent nozzle plate (Aoki, JP, 1 0-278278,A), quartz-glass 
polytetrafluoroethylene (Wada et al., JP,06-079478,A), etc. are mentioned. These researches are the 
technique of removing the surface layer of a workpiece by laser radiation (etching), and the surface 
treatment method which carries out hydrophilization of the front face of a workpiece is a different 
technique. Furthermore, in JP,06-228343,A by ****, the surface treatment approach of the fluororesin by 
the ArF excimer laser exposure under the water existence of 100 or more M omega-cm of electrical 
resistivity is described, and reference is made also about use of fluorine laser in this. It is described by this 
invention that hydrophilization of the fluororesin front face is carried out by use of the water exceeding 
electrical resistivity 1 00 M omega-cm of a super-high grade. However, a very advanced technique is 
required for manufacture of the water exceeding electrical resistivity 100 M omega-cm of a super-high 
grade, and there is a fault for which a large amount of manufacturing cost is needed. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the approach of producing the 
part which carried out hydrophilization of the fluorine system macromolecule mold-goods front face 
regioselectively. This invention aims at offering the more effective surface treatment processing approach of 
synthetic-resin mold goods. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly about a vacuum- 
ultraviolet-laser macromolecule surface treatment method, when vacuum ultraviolet laser was irradiated in 
the system containing the water or the steam of 20 or less M omega-cm of electrical resistivity, the fluorine 
atom of a fluorine system macromolecule front face permuted this invention persons by the hydroxyl group 
or the hydrogen atom, and they found out that it was possible to carry out hydrophilization only of the laser 
radiation side, repeat examination variously based on these knowledge, and came to make this invention. 
That is, this invention irradiates vacuum-ultraviolet fluorine laser with a wavelength of 157nm under 
existence of water or a steam at fluorine system macromolecule mold goods, and offers the surface 
treatment approach of the fluorine system macromolecule mold-goods front face characterized by carrying 
out hydrophilization of the front face of these macromolecule mold goods. Next, this invention is explained 
to a detail. Macromolecule mold goods here point out ingredients, such as a film, a sheet, fiber, fiber 
strengthening resin, and resin mold goods, it is not necessary to be necessarily mold goods as a final 
product, and there is no limitation in the configuration. As water used for this invention, the water (H20) of 
20 or less M omega-cm of electrical resistivity, its isotopes (heavy water etc.), etc. are raised. Typically, 
deionized water, distilled water, and ultrafiltration water are mentioned. In order that a labile kind may 
generate so much with a high energy photon even if it uses the water containing the impurity of a minute 
amount of low purity since the vacuum-ultraviolet light which is a high energy photon is used in this 
invention, it does not have any bad influence on resin surface treatment. The reaction of these fluorine 
system macromolecule mold goods and a water molecule is explained. First, if vacuum ultraviolet laser is 
irradiated at a water molecule, a water molecule will absorb vacuum-ultraviolet light and the water of an 
electronic excitation state will generate. At this time, the absorption-of-light multiplier (absorption cross 
section) of the water molecule in the wavelength of 157nm With the water of a liquid condition, 
abbreviation 104cm-l (J. L. Weeks et al., Radiation Research, vol.19, and pp.559-567 (1963)), Since it is 
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about 3x10 to 18 cm2 (J. M.Heller [ et al. ], Journal of Chemical Physics, vol.60, No.9, and pp.3483-3486) 
with the water of a gaseous state ( 1 974) An argon fluorine excimer laser (wavelength of 1 93nm; water 
absorption multiplier about ten to 1 cm- 1), A krypton fluorine excimer laser (; with a wavelength of 248nm 
a ten to 2 cm water absorption multiplier to less than [ 1 ]), And fluorine laser, such as a xenon excimer 
lamp (; with a wavelength of 172nm water absorption multiplier [ of about 102cm ] - 1), shows having 
bigger absorption than the light source wavelength of long wavelength. Thus, it is very important that 
157nm absorption is large, when securing the amount of generation of active species required to perform 
surface treatment. 

[0007] Next, the water of the electronic excitation state generated by vacuum-ultraviolet light exposure is 
disassembled into reaction intermediates, such as a hydrogen atom and a hydroxyl-group radical, with a 
high quantum yield. On the wavelength of 157nm, the quantum yield is about 0.6 (N. Getoff et al., 
Photochemistry and Photobiology, vol.8, and pp. 167- 178 (1968)). This quantum yield as well as an 
absorption coefficient has a wavelength dependency, and decreases remarkably in a long wavelength side. 
For example, in 172nm, it is 0.2 at 0.4,193 nm. Thus, if 157nm laser is used, it will become possible to 
perform the photolysis reaction of a water molecule efficient as compared with other light sources according 
to the synergistic effect of the high absorption coefficient and high quantum yield. The hydrogen atom of 
the generated active species has high chemical reactivity to the fluorine atom. Therefore, if fluorine system 
macromolecule mold goods are put in into a reaction container, a fluorine atom and a hydrogen atom will 
react on the surface of mold goods, the reaction which carbon-fluorine association is cut and a hydrogen 
fluoride molecule generates will occur, and the reactivity of the carbon atom of a macromolecule principal 
chain will improve (H. Niino et al., Applied Surface Science, vol.96-98, pp.550-557 (1996)). The reaction 
which the hydrogen atom which another water molecule photodissociated and generated, and a hydroxyl- 
group radical permute by the mold-goods front face starts immediately the carbon atom from which this 
fluorine atom was desorbed. Therefore, on a mold-goods front face, the polymer chain which has a 
hydrogen atom and a hydroxyl group generates, and surface hydrophilization is observed. As mentioned 
above, when vacuum-ultraviolet fluorine laser with a wavelength of 157nm is used, it turns out that it is 
efficient, water with high activity safety is disassembled, and it becomes possible to make active species 
effective in the surface treatment of a fluororesin generate in large quantities. Moreover, since the life of the 
reaction intermediate which made it generate by this method is not so long, a substitution reaction occurs 
only in the surface part to which laser light is irradiated, and regioselective surface reaction is performed to 
it. 

[0008] In this invention approach, the one where it is desirable performing reinforcement of vacuum 
ultraviolet laser by reinforcement lower than the threshold reinforcement to which ablation happens (below 
an about 100 mJ/cm2/pulse), and the gas pressure of a steam is higher is effective (maximum vapor tension 
in a room temperature: about 25 Torr(s)). However, an important thing is that active species is fully supplied 
to the surface part of a cast to reform. As mentioned above, since the fluororesin has big absorption in 
wavelength of 157nm, even if it irradiates laser from the rear face of a resin film, a great portion of laser 
will be absorbed inside, and it is not effective for surface treatment. Moreover, since water and a steam also 
have absorption in wavelength of 157nm, if a lot of water exists between a formation article and laser 
equipment, laser cannot reach to near the cast, the active species generated by laser radiation cannot react 
with a cast front face, and surface treatment will not be attained, for example, the steam concentration of 
25Torr(s) which are the maximum vapor tension in a room temperature -- about 8 - since it is xl 01 7 
molecule and cm-3 - the absorption coefficient - about 2 ~ it is set to cm-1 and active species can be 
supplied to a formation article front face by controlling the thickness of a steam layer to about 0.5mm. 
moreover - as the introductory approach of the steam to a reaction container - a steam simple substance - 
although it is possible, it is also possible to introduce into a reaction container, where the gas which does not 
have absorption is included in wavelength of 157nm, such as nitrogen gas and rare gas (an argon, helium, 
etc.). 

[0009] It was checked from X-ray-photoelectron-spectroscopy measurement (XPS) and surface contact 
angle measurement that the polytetrafluoroethylene (PTFE) film front face which irradiated fluorine laser by 
the system containing a water molecule is permuted by the hydroxyl group. From the PTFE front face in 
front of the lasing, the carbon Cls peak and the fluorine Fls peak were detected. At this time, the atomic 
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ratio of carbon and a fluorine was 1 :2. From the sample front face which performed the lasing, while the 
peak was newly observed for oxygen Ols, the rate of a fluorine atom decreased compared with processing 
before. Furthermore, the contact angle over water also changed from 130 degrees to 70 degrees, and it 
became clear that hydrophilization of the front face is carried out. It is shown that the fluorine atom of a cast 
surface layer has permuted these experimental results by the hydrogen atom or the hydroxyl group by the 
lasing. It became possible to carry out hydrophilization of the fluorine system macromolecule mold-goods 
front face by such simple and quick approach. Since surface free energy is large while many properties of 
bulk had been held, the fluorine system giant-molecule mold goods by which surface treatment was carried 
out with the hydroxyl group can extend the application range to the application to a medical ingredient, the 
growth substrate of a cell, etc. on the improvement in the surface adhesive property after employing the 
advantage of a fluorine polymer efficiently, improvement in surface wettability, and the adsorption 
disposition of coloring matter. 

[0010] Moreover, it is also possible to perform functional-group conversion by the chemical reaction of a 
hydroxyl group and other reagents. For example, an acetyl group will add to a hydroxyl group and a 
lipophilic-ized property will be discovered, if the chemical treatment by organic-acid anhydride like an 
acetic anhydride is performed for a front face with the effectiveness of an end methyl group. Moreover, in 
this invention, it is irradiating the laser beam which passed the masks (pattern made from a metal plate etc.) 
equivalent to the part which wants to reform a high polymer film, and it is possible to perform surface 
treatment only into the exposure part to wish. On the other hand, the beam of the shape of beam of fluorine 
laser is large as compared with the beam of other laser, such as He-Ne laser and an YAG laser, and a beam 
can be made to be able to scan, and it is irradiating the part which should carry out reforming of the 
configuration of arbitration, and can respond also to large area processing easily. Especially, in this 
invention, by the nonthermal photochemical reaction by vacuum ultraviolet laser, since a water molecule 
reacts, it cannot be accompanied by any thermal damage around except an exposure part, but surface 
treatment can be performed very effectively. 

[001 1] As laser in this invention, the vacuum ultraviolet laser which oscillates the absorption wavelength of 
a water molecule is suitable, and it is fluorine laser (wavelength: 157nm) especially suitably. Moreover, 
what changed the fundamental-wavelength light of laser into the laser light of a vacuum-ultraviolet light 
field according to the nonlinear optical effect etc. is effective. As a particle fluence of laser, although it 
changes with classes of macromolecule, the high intensity laser about 0.1 mJ(s) / beyond a pulse has 
desirable pulse width as nanosecond extent. In addition, in this invention, target fluorine system synthetic 
resin is synthetic resin which may set to any of amorphism nature, crystallinity, an aromatic series system, 
and a non-aromatic system, for example, consists of these copolymerization objects like Pori 4 fluorination 
ethylene, a Pori 6 fluorination propylene, the Pori fluorination vinylidene or Pori 3 fluorination ethylene 
chloride resin, tetrafluoroethylene and a 6 fluoride propylene copolymer, and an ethylene 4 fluorination 
ethylene copolymer, copolycondensation objects, or such mixture. 

[0012] (Example) This invention is further explained to a detail based on an example below. 
Example 1 A polytetrafluoroethylene film is set to the reaction container which makes a calcium fluoride 
aperture material, and they are a room temperature and a steam ambient atmosphere (25Torr). It set, and 
fluorine laser was irradiated for 60 seconds by the 100Hz pulse repeat by the reinforcement of 4 mJ-cm-2 
and a pulse -1, and the surface treatment film was obtained. At this time, the steam was obtained from the 
deionized water of electrical resistivity 2 M omega-cm. It became clear that the contact angle of the front 
face to water decreased at 90 degrees from 130 degrees, and the front face carried out hydrophilization by 
laser radiation. Moreover, from the X-ray-photoelectron-spectroscopy measurement (XPS) on the front face 
of a sample after the lasing, Ols peak of oxygen newly appeared besides the peak originating in carbon or a 
fluorine, and the reinforcement of Fls peak of a fluorine decreased as compared with the carbonaceous Cls 
peak, the atomic ratio on the front face of a sample in front of the lasing - carbon: - fluorine: - oxygen = - 
after the lasing was carbon:fluorine:oxygen =1.0:1.6:0.05 to being 1.0:2.0:0.0. From the above experimental 
result, it was checked that the hydroxyl group is introduced into the front face. 

[0013] Example 2 A polytetrafluoroethylene film is set to the reaction container which makes a calcium 
fluoride aperture material, and they are a room temperature and a steam ambient atmosphere (25Torr). It set, 
and fluorine laser was irradiated for 100 seconds by the 100Hz pulse repeat by the reinforcement of 4 mJ- 
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cm-2 and a pulse -1, and the surface treatment film was obtained. At this time, the steam was obtained from 
the deionized water of electrical resistivity 2 M omega-cm. It became clear that the contact angle of the 
front face to water decreased at 70 degrees from 130 degrees, and the front face carried out hydrophilization 
by laser radiation. Moreover, from the X-ray-photoelectron-spectroscopy measurement (XPS) on the front 
face of a sample after the lasing, Ols peak of oxygen newly appeared besides the peak originating in carbon 
or a fluorine, and the reinforcement of Fls peak of a fluorine decreased as compared with the carbonaceous 
Cls peak. From the above experimental result, it was checked that the hydroxyl group is introduced into the 
front face. 

Example 1 of a comparison The polytetrafluoroethylene (PTFE) film was set to the reaction container which 
makes a calcium fluoride aperture material, in the room temperature and the vacuum ambient atmosphere, 
fluorine laser was irradiated for 100 seconds by the 100Hz pulse repeat by the reinforcement of 4 mJ-cm-2 
and a pulse -1, and the surface treatment film was obtained. It became clear that the contact angle of the 
front face to the water before and behind the lasing has existence of water indispensable not to change to 
1 30 degrees but to perform hydrophilization surface treatment with laser radiation. 
[0014] 

[Effect of the Invention] According to this invention, since said laser is excellent in energy and position 
control nature, the surface treatment processing method of the fluorine system macromolecule mold goods 
using vacuum ultraviolet laser can perform hydrophilization surface treatment by precise and uniform 
hydrophilic-group installation only to the pattern formation part by laser radiation very effectively. 



[Translation done.] 
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JBMBMbfcft 5 ft a C i sMft-N 6ft c t * a 0 u * u , 
1 0 OMfi • c ni*fifi^a4aiSi{«*cC'*©lJ 

settfittrXAftttfiWsecr. »flc!>KK3x ha» 
^fcftax^^a 0 

[0 00 5] 

so fa^ttftttftf^cttaft^r a. *&iyjt*. 
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1 0 0 0 6 ] 

ft. 2 0M& • c mttT©** felt*JK»* 

**#**H©7 5? XJK^AUS fcli*SJK?4K 

* £ C 4 * > U t, , C n 6 0>3ofttt: & S * tfO&& 

»t»*JW*arK:a-7te, 

qWat#f4**&U £71/ tSf$n&«tA4 l/COSA 

l'*>ti£*4 0*Cte % C£UIia*2 0MQ • cmtlTO 

* (Ht 0) ^^O'-€-(0|5jfi# («*a4-) ***J*tf 

t * r . jt X * >\, *-jt+iC J; -j TJSJftgttflt 

#£»c*«st*&j&cc:. tMMiBe&ccflfeaxiUW 
ftKfi«ttl». C0>7?*«]t9?fi«E)A4Aj>fOS: 

?*4, *<H L **aMftft**iWHl/. VftBBKftO 
*#4flW*. C<£>4*. Ml 57 nm(CM 4*» 
^©*^*JR»» (©fttSfriSa) ti. g#tt^*<c«! 
10' cm" ! <3,L,Weeks*>> Ratfiat ion Research, vo 
1.19, pp. 559-557 (1563» , .«l*tttt<^?tt3 «1 0 

* 1 1 cm* <J.M.He11er6, Journal of Chemical Ph 
vsics r vol.60. Nb,9, pp. 3483-3485 (1974)) *C£64> 
V. 7)13>1 y*x*v-?u— <?6&i93n 

in i *<TOttMt& i o ' ' cm" ' ) , i?»J^h>7 

•;$x+i/7b- (M2 4 8 a A) ; 

10" 2 cm" 1 KT) . t**V> *H*y>x**^? 

>7 1 7 2 n in ; 1 0 2 c 

m* ' ) ft*:©7?*u~if-j:ti 

J: 0 i;fc*&*tt*Wl,ro&e 4#fe*S. C <0 J: *> 

cci 5 7nm©iMWi*ir<,>c4tt. *tSStS£lT^£> 

[ 0 0 0 7 ] XK, A^»AR(M(C 
(6*IBIt«cjti»«*««'C»JIW&. Ml 5 7 siinr 

(i. *G>fi*tt*l«K). (NXfetcff*. Fnot 

ochemstrv and Fhoioknolow, vol ,8, pp. 167-178 <is 
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68» o C0»^ft*4>iftjRffCt4n«|(castt9tt^ 
*>0. ftMfl*Clil|l,<ttj*6. PUM\ 172n 
in'CttO .4, 19 3 nmrttO .2*Cft&. C<D^^ 
CC. l 5 7nm®u-ir-£jgij&&. ft<&jfc84tt;« 
OT*<D*^aiR*4S : i 1 i|S«<o«»[2Sft6C J: ->C * 

iDttMR7^lttt3ftH«l±r« (H,Niino6. .Applied 5 
urf ace Science, vol, 86-98, pp, 550-557(1996)} 0 C 

ftB-CltAXH-f 1>AHtt«WT&4< L»^-<>^ga^* 

5 7 nmiDA$M9f7 ?aKi/^-«fflc^4. fHKft 

[ 0 0 0 8 ] *SH#tt*Cfcl*r , u-lf-O 

t*a«rfTtt*c43fl«w u< (25ioohi)/oii , /^^^« 

6 (CiftrOttnKaUE- »2 5Torr) . I^L4c^ 

w+WMihictc**, iiao&j:*^, 7 

^jMMWt, Ml 5 7amtC7:*4KJR-S:Wt/*CC^ 
fcftfc, Sffi&7 i Jli»<WRSW^6u-tf-j fcJHWLTfc 

n m l£ ©ft MLpn^CD'C, &f&& 41 — I? 1 - £g<D 

■(c Aja<^*^»aT64 . u—y-^jijauiitttt* r 
«tt«^.*^affi4Jsit*c*r, «iBttH^«5n 

ftif*. fc4^i#. sar-C-SS«iSfi«E*C*>6 2 5TorpOS> 

«ORKMKttM2 cm - ' 4*0. ^m/a^/f^ 

0 . 5 m m Bifccctttf-r £ C 4 . SJiUUtifitCfSttH 

W^ww <r.'U2>. ^»joa^4) *£©M 

1 5 7 n mccai|x^wi/*t^A«^S^mVcSJ£ 
SB<c«Ar £ C 4 Bltt'Cfc*. 

[ 0 0 0 9 ] *Wt»*r7 v JRi/— F-flMBJtf* 
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fT&ofctf'JH? v\tJ-?l>> (PTFE) 7 <*A* 

^■C«*l/Ai. Sfefc, «M[MA4>1 3 Oft* 

&7 0fticftffcU *B#tl^fkSftri'6C&:M!6 io 

r OSABBB07 v SK?*;fcSB?**BSfcBa 
*K«t-7&. *B*KJ: ot*iW8hjl:7 

©n±, ex©»sttiaj±. E»t*M^©fcsa*>tf 
br-A££«stf. ff«©®tt©?nrr^a« 

tfKfiBtCl*. <:£fi; 1 5 7 11 m } "C 

OSSitc J: ;^ABris* y*J?«ft<L Ur« 

0 - 1 in J <>l AKLhoSttft u - If-MM 1 t 

tt. Mtt, ten**, jwtfte&^rnic 

fc<r>*C«>J:<. Witt, #'JB7?Sftx*u>. *»J 
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^jRiuifkx^u^WD^rn^ a? *fkx 

6. 

[ 0 0 12] < Jttfefl) at«:*»W***«tcS^* $ 

^ffSPl] 1 * 'J E97 ? ffcX ? U > 7 4 >IJL & 7 ? <t*7 A 

4HMl(2 BTsrr) K*$l*r7 ? JRU^If-f^aJ-ar' 
^OUA-'cMBtn OOHzC-^XBDiEO-C, 6 
OttWRMU *B«BM*&fc. C4>£ft*]|nU£B 

jwnkj: -r. *(c»r ftttBaHMAii i 3 oft*>& 
fc. i/-f-^^3«^I©Xi^^ifJi 

3&= 1 .0 : 2 .0 : 0 .0 -C*4©«Cj*0'C. 
dSHMWX: 7 : K*= 1 .0 : 1 ,6 ; 0 .0 5 

[oo 1 3] mam #'jes7 ^(tx*u>7 cjua 

AB. *JEaWBSl(2 5Torr) (CtoC*tT5 ?»U-1f 

-*4qo-otf 1 -w\,A mi wkv i o o h zo^^a 

Oilbt 1 , lOOflHBJRHU *B«B«*»fc. CO 
t * 4S5UMMIttt» 2 M Q ■ c m <£flft * > h 
Bfc. u-f-UBMtciot:, 4c(C*t-r«ftB©BMA 
li 1 3 0 dt*6 7 0 StcSriH/, *B^«*fkU/cC i 

*&, u-if-«ia©6ett*B©x** 
B^j^jKM < XP s ) mm^y ?Mc&kt 

5 m<0¥ lsb- ^©B**!J(HS©Cis ^ ttteor 

ttttWl # l JeS7flfkx#U> (PTFE) 7(U 

yfk^At'-jAtSkHA-r&Slt^BKl-bv 
AB. HSKWiSWCtol*^^ ^BU— !f-«:4ii3*aiH2» 
MJlrX-KDWC 1 0 0 H z©.'OU^»*J BO-C. 1 0 

btf «AccM-r^*B^KMAU 1 3 OftSfWklt 
r. 4B*fk«B»B«T^^iiu-^-BB«i<titi:* 
©»aBW*B^5ixr* ^ c <t Astm l fee 

I 0 0 14] 

1*3? XXB JD(BA©*B4eAo:ji(i. BiJIS u 

- tf - #x ^ ^ =f-so'(4g*tJiaite^ Hnr c ^ * w& 
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